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[ASM I 

^^-^ bH]^ 7>^1 MOSFET ^flSAl, *K£*fl 71^- °HH eMl^ ^fl^^r 

*1, iS-B^ZZ.^ S^L^ai o_t^3H ^zflX|^ ^ GIDLCgate induced 

drain leakage HI °}^^r AAA ^°lcf. 

£ 8 
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*fl^ MOSFET ^ ZL ^l2:«o v ^{M0SFET having recessed channel and 
fabricating method thereof} 

-£ l^r ^efl ^ MOSFET^ #^-£oltf. 

JE 2 £ 8^r ^JaHH 4^ sj^l^ *fl^ MOSFET ^ ^^J-*^ 

100. . .«KE*fl 7l^r 110... 
125...B^*1 130...Bl*fli H*ffl*l 
135...7flo]B 150...71MH 
155... ^# 160...7flo]H 
170a. . .^lolA-l 180. . .4i^.i/= efl^l 

■& MOSFET (Metal Oxide Semiconductor Field Effect Transistor) ^ zl ^] 

\t MOSFET ^ ZL ^-tr ^^]cf. 
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MOSFET^l Jl^^^ofl nj-e]- aJ-oV^lJL 9X^, * *ti^ jM-(short 

channel effect) ^ i^-i/H.Eflo] ^^^^-(punchthrough) tifl^s)- 
7l ^^cf. ^ MOSFET^r ^w]-^^ ^±6\] v^m. ^ z}o) ^*}7] ^ 

^2fl *fl^ MOSFET^ ^S^r J£ H H*]^ ^-o] f ^e)^. 71^(10) ^fl 

-M 3^ B^*l(30)s}- 71^(10) 7flolH(60)^ ^ofl e^Ml^ 

B31*l(30)^ uiwl(Ll)# 711 o] 3 ( 60 ) Mwl(L2)^.cf ^7)1 *H t1Hh(60)7}- H 
31*1 (30) .S-tfl^Kr ^£7} £)7fl ^JLS*1 7flolH(60) t^*Rr *1 ^ 

^31, ^£oi]a^ M ti] 7> ^ Bl^li B ^1^1 (30)1- iS^ne^S. ^ 

^*Kr ^ns. <y*v ^^-g-^i $atf. uj-sh , ^ 7 m ^hi 7fl^» ^ 

Df^Hl- ^ Sfl Ei ^ *V Cf-g- ZL #^o)l iJEllol^l- f^jO S ^ 
7fl^f<2} S.* ZL 7fl^ oj-sflo} AlZ^Jl olOP^, D } i3 ^-^ol 

^■^>4. el^i B 31*1 (30) ^ SA-le)(70)o]l ^(electric field)7> 

3<H ¥^^^-71- ^7}f>}±± -g-*fl7> SX^-. ^-Jis. £ i°JH %^^Je. 15^ i^ej D -|, 
35fe TlHH a]- 5}-^-, 50^ Til o]e je^, 55^ 65^ ^H^-i- 7^7^. 

ol- J7^> ^ 7]#^ 4^11 

^ SI¥ ^Ml^ *fl\S M0SFET* afl^Kr %o}t\-. 
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°1^-JI^> ^ 7l#^j sj-aflfe ticf ^1^>J1 ^-Sr ^£.3. 

^ M0SFET-8: *flSSRr y o V ^-i: ^^Hr . 
V&%3\ ^ £ ^-8-1 

^7) 7}^*\ 4^1* Jfl^!: £ 4-E- MOSFET^r, #51*1] 

71* <>HM *ti^ ^*Hr el^l^ H^^l^ Uiw} 7 ]- ^"71 7l* fl^o)) 

H^*l vfl^Ofl ^£ TflojH #3^, ^"71 ^fl-f^ ^-71 tiVH^ll 71* 

^o> ol Jl ^-71 «V£*11 71*^3.^ ^71 H3}*l^ Uitil^cf # 

€ ^^.2.3. °l-f-<H*l TlMH* 3.^>£r E^-fli *flvg MOSFET* H^tt^. °1 ^Hl^ 
*m M0SFET°fl tIMH ^1°H2}-, A oM TllolH ^Vs^M] ^«fl 

0 1S ^^fr ^S}-^-, EjE}^- ^Vsj-nV j&o. eJ-^ ^BV<^ + °X°-V\, 

^-7] 7llo)B 51 #7] ej/fli H^l* *^*1 ^fl^Rr ZL 

$H1 4 s 5^. ^"71 ^o^fe. ^-71 aV£^l 7l* <£o. 

si 500A oltfls s.ol7V <3#£j<H ^ 
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#7l t}^ 7l#^ ^^>7l ^tb £ *r€- bHI^ ^ MOSFET 

^IH^fe, #H*H 71* H31*l» *§>S*Mi t-M, #7l E^li ^fl 

*M tIMH #3-*M- zlbJ 4^-, Aj. 7 ) ^ojE #5)-^ ^S. #7l sMl^ B 

^#*1 *fll^Rr TflolB 5L*d#4 ^#^}. #71 #71 

tiV^l 7m $\Sr°) 7])°)3. #71 21^1 >i H^l^l U|tt]iLt|. #711 ^fl^^^H 

#71 s^-fl^ H€^l *fl-°-*r TlMH 5L#^ °l^o.5L -M^Tr 7)1 o] HI- 

tf. ^-§-^1, #71 7)1 o]B #71 «h£*fl 71^1 1:^1-4- ^r°J*H ^.2.^/= 511^]^ 

#71 5^1^ H^^l» ^^Hfr ^741^, tiV-g-^ ol^- ^l^-(RIE)^ #5.%] 7)& 

o>ofl zl-ol ^1 H^l^ll- ^§Hr ^711, ^ CDECchemical dry etch)^-°5. #7l B31*l«- 
d ^ZfcsH H HSsf^^r ^#711 #7111- if^^ °l^-<H*lfe w>^^>cf 

• °1 #71 ^^1 3l B31*l^ 1000-1500 A ^£^1 ^ols. tg^l-jL, #71 CDE^jO-S. 
#71 B 31*1 -I- 100-200A ^S. cl ^l^Rr 7 A°] #^f. =L^3., #7l eMli B^*l 

1- ^*Rr 711^- #71 711 olH #2}-^-* ^*Hr ^711 Afolofl, 

1#2}-Al^ 5)^#^* ^^Hfr #711, ^ #71 5l^#2}-^ ^ ^T^Kr 
^7111- Dl S^-<EfKr 3J°1 til-BJ-^l^cf. 

°l*r, ^-¥-tb t^^i «>^tv *3aH1«- #^1^1 ^^^Cf. 

siM-, ^^l A ^Hlb 7}7] cf^. ^Bfls ^ ^3)7} 

7l#s>^ ^AHlofl ^5)^ ^O.^. ^A^^A-^ oVslcf. 

51 2 m*l £ 8£ ^HH 14 s. moSFET ^ ZL ^lS^* ^ 

tb ^^il-oiq-. 
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< 22 > ^ £ 2^1^^ £<>1, ^€-4 #-5L3l 71^(100)^] ^= ^l^^ 

^7>^^nV(i05)AS-^ o] ^o]:6\}^\ ^ <£^q STKShal low Trench 
Isolation)* ^ $Jcf. 

<23> 4^1, ^— ol^^*^^ (llD^r ^>^-sl^-(l05)^ i^-tr #51*11 71^(100) 

o\] ^^(llO)^- Oj^j Jf. 514^ H3!*l ^<^lofl ^Tfl *U \| 2:^^- 

^4 i^/^ell<y °l£r^^r ^Al^-cf. 113^ 115*r ^ 2:^ 

-g- ^€ 1:^1-51 ^^/^^l^l ol-g- ^<y^ ^^#^1 7>£l 

^icf. ^-^(llO)^: ^B]^ ^nl- ^o.s ^ 9XSLV), ^-^o] 2z> Hj- 

^, ^l^i^ CVDCChemical Vapor Deposition), SACVDCSub-Atmospher ic CVD), LPCVD(Low 
Pressure CVD) SE.^- PECVDCPlasma Enhanced CVD)^] ^ &i=t. eHl^i ^ 

1- <S^% V -^^H* -SL-g-^f^r ##^(120)* uflE^^Vcf . ,$_-^<g «-^l^ CD^ 90nm ^5. 

<24> £ 3* #2 <^ , #^(120)^: ol-§-s>^ #51*11 71^(100)^- ^zj-f-o.^.^ £o] 

1000-1500A ^S,2] H3!*l(125)l- ^tr^r. ^^Rr -f-^ o],g- ai 

. 2f(RIE)^* <>l-§-«- ^ o^cf. ^Eflofl^ §^ H31*l(51 i°l 30)* ^*>7l ^ 

Aj^s ^n}- p>^ a ^l isflol^l- ^7}-5[<q ^SS] A>-g-^> 

c^t ZL5m- ( t^H^ H^l^(125)^ CD7> #£fliit4 371 nfl-g-ofl 

(120)^* ol-g-^JE #^H, ^Sfl^H}. #-§-^ ol-gr ^(RIE) 

^Hl ^^>°-^, H 31*1 (125)^ zfo] ^1 ^^.5)-^^ ^cf. 
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£ 4<H] 5L*]& d\] 4 ae^o S ##*K120) *fl7l 0 2 °+ CF 4 7>>i ^--g: 

0 ]-§-tb CDECchemical dry etch)^# °l-§-*H ^S^l 7l^(100)# #^2$ C-) ^zj^ 
^-Efll- £A]^tq-. ^14 ^o]^ ^ 100-200 A ol CDE°^ 

(125)3 HS.s}-<a# ^«7l ^tb °1^7fl £S4°^t 7> 

*H M«l(i=H CD)7> ffi^l B 31*1(130)7} 

£ 51- ^^1^1 3M*l(damage)-I- aflT^l ^Sfl 

2^(110)^- ^ ^-j^S ^7l*Vcf. A>^nj-|. ^T^Hr C-flojl^ ^ HF 5] 

^>-§-t ^ 9X^. ^isatfl ^(HF)4 ^ol^--(H 2 0)^ ^ ! : 5-100OJL 

B *}j1. A>-g-^c^ 25 dSTCS ^S. 1 : 100-200-8: A>-§-*>7ll HF 3|^^ 

tfl^Hl BOECBuffered Oxide E t chant )# <>l-g-«H 91^. ^Lfi cf^-, tIMb 

^SKKl35)Jl3L^ ^e)^ #2K\ e]e^ 3.°. ^ # AV^nV jg.^ ^^>ji ( 

ZL #^^^^^-(140)^ §^^^^nv (140 )^ LPCVDS 

500 °C tfl^l 700V ^ &S.<$*\ ^tj-. JE^S^l o>^ 

* , wj^(As) °J(P)^r 5^§*1^ £\E-Ij- § ^JE StU, ^ v 

*1 °J-*lfKin-situ)S £.^3H (doped) #eJ|b ^aj-^- ^ 

£ 2.^^ #^-^£1^^(140)^- SE^r 71 31 ^ <3W-(CMP) fAi ^ 

$W -g^Hl45)-°r Dl ^^t-Vcf. ^^-(145)^: <*1 7H t^3^r <>}l| 
^11- 1-<H W, Al/Cu Cu ^ SZq-. ols]^- 9^«-£r JL^SL f- 

e*2^KlCP), -H^i €^u>(iMP) f^aj-, ^3*3, CVD ^ « 0 V ^^ ^ 
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*r 9X^. ^7}*), S.&<% #3^^(140)4 ^^U45)£l ?1MB £ 

3l#(150)B3. ol^cf. ^^B|(145)-& B*l^ l-el^^§^-(140)^ a^Vo] ^o}a-1 

B B##(150)* BJL*>7l ^ ^^^(155)^.5.^ ^ Si- #4 ^ ^3g_g_ *i<2 

1-^^ f^W. ^el€- ^sl-l-^ PECVD 2E^ LPCVD f-£] ^^>H , <« ^ 500°C 
^fl^l 850 "C^l -^.£°1H SiH 4 4 NH 3 4 «V-§-i- ol-g-*Vtf. 

£ 6# ^s^, 711 °1B "}ial °l-g-*H ^^(155)4 TflolH £^i#(150)# 
*>3jls aflEi^H ^^1- H 31*1 (130)3 uiwl(Wl)^.nf ^ CD)(W2)# 

7>^1^ 7flolH(160)l- 7lHB(160)7} el^li B 31*1 (130) Bcf #711 *§^s\e. 

£. 7llolH(160)7> ejAfli H 31*1 (130)3 °V^°_S. ^<*\SL*&.*\ ^.^^^tq-. ol ufl ^o] 
B £#fKl50)°l a>£^l 71^(100) JL^AS^-E^ ^-fl^sH ^(165)°1 ^^5l7l£ 
Ml, ^ S°1(W3)^ ^RV* 2:lllK2.S^ 500A °)*}S- ^Vcf. 4i^.^/^el]<y ^ 

^€ 3*1^ ^B^l 71^(100) S^H^ 1000 A ^SolSS., 500 A e 

*1<>1H3 ^(165)3 M0SFET3 ^<Hl €- <3H=-§- ^Mfe &^4. 

4^5. £ 7^§- , TllolH ^^(GPOX) Tine (160)1- 

14 aV>L ^7H1 ^#Al^ TllolH TflojE £##(150)3 

1^S]-^(^BAl)ol ^Aj^cf. ^ofl 7llolH(160) sflE^Alo] 

^ ^*cHl 3^ 3H*13 ^| 7l> ^s-slol 5U ^ TllolH £##(150) *l?]7l3 ^ 
7fl°lB 'W^K 135)3 a]s)^ i=-°) Jl4£ ¥^ ¥ i!4. nelJl uH N- i.£.^/ 

££ll<?] °l^°d-g- ^M-eVcf. neli}, o] N - i^/^eflo] o^^oj o. LDD( lightly 
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Doped Drain)^- ^^*>J1^> ^ ^-r^l^ ^^*><^3E. ZL*i thg-, 7\]°) 

B ^sflol^-g- ^<g^-^( 170 )^- ^aj-t!-^-. 711 olH iaflolAi-g- ^<?i^( 170) S.^ ^3 
€■ ^l-g- PECVD LPCVD ^JLS ^a}-^- ^ &cj-. 

<29> £ 8<H1 HA]*!- ^ ^-Ol, 711 ^HAi-g- *i °V ^ ( 170 ) # o] 

^4^5.4*1 7lMH(160) #^«fl ^5flol^(i70a)l- ^31 °H( 170a )^ ^ 

fKl55)-i- °l£r^ ^i/^efl<y ^l-gr^^^r .^Al^-o.^, oVs^ 7l 

^r(lOO) i^i/£L3l<y(180)# ^tb^. ^^.^/^^l^(180)^r Tlloje 

(135)<>fl £1*]} TflolB £^^(150)^ ^<S5l^ ojcf. 

oo> ol^ >g^ofl^ ^ oi^ ^-ol, ^. ^o]l af^ sl^i ^11 ^ M0SFET«lH^r 

eMl^ B^l^l(130)sl uitil(wi)7> 7llolB(160) M*l (W2)Jit}- 37l afl-g-ofl e^I 
(130) °J;^ilS 7HolH(160)7> ^^5} ^.^m. ^o] ^ ^olcf. 

<31> ol^l £ icq ^sfl ^-2:^ £ 8^} ^ f2f H]H7<g-t}. ^oflA^ 

H31*l M«l(WlW «1*H TlHH Mwl(W2)7> tr}-^, 7flolH(160)7> e) 

>*fli B 31*1 (130) 9l^SLS. SLU]?$*}±t f^f 7>^lcf. 

jl TflolB Hal7l- *\S. ^-^(L2 = W2), *J-^<M*r s^l^ B31*l uitil(Wl)7}- ^afl 
eMl^i H31*l Mal(Ll)^.4 ^.^^Sl^ uial(W4)^ 4«fl^># 3 Tl^cf. 
<33> a*V. £ 8<^1 W57> 7>5l7l^ ?j-4 £o) wV^o} ^ o.ofl -fi-J- ^ol 7 > ^ 

°]^. °l^-gr 3^ H^*l(130)^ ^7l7> ^EfljiT} 71^71 nfl^oltf. ol^.M) > j7 
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£ H 70^1 7>^?1^ ^4 S^l^ B31*l 1- 3 £ ^ 

^ ^-fbfl B 31*1(130)21 ^l^H^r #7fl nr^ ^£ 

°1 ^ -^-S^H^ ^ ^ 5tl4. 

±ii/H5))°J ^.tt]^^ H ^(165) ^-g-^ ^, W3 ^S>)£H1 4 

^.tH^ 7^^^^ GIDLCgate induced drain leakage)^ #4i^l4. 
.^4 7lHB7> £.v]^s\±r ^<*]-g- #<yo.S*l ^efl el^li *fl\| M0SFET4 £. 
^ ?Wlii4 GIDL* #<a *r 5£^r #3<>1 ?H4. 

0 H«- ^7>*V 53)^o] 7^o^o|o s H^l^l 7>^<5}JELB ^^JL 4^*1 

4. ^eJWfe ^7>^^1 n>^a ^4 A>-g- ^ ^^ 7 > 4^ ^ 

D J ?^4^ OrM^i 4 < # 1 & ^^01 7>^sr>cf. 

4*fl ^44*r 1^4 ^ S^-* ^ 9Xtt 3\9±, ^ ^ ^7fl- 
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A o v #t!r ^-o] t£t$o\] u}-^ *fl^ MOSFETS] ^-S^ t^e «1 jicfi 

^.^V ^^1- ^ ^5l-^cf. 

S*V, 5^]^ H^l^l *H*HH^ TflolH^l ^ ^7^1 ^-g; ^o> GIDL-i: 

cga^g. ^oi_o SM ) ^efl i MOSFET^l #^<?1 _£.tH^ ^sflAlei^i- ^ 51 

nJ-sH, ^ ^"^^ MOSFET^I ^7l^ ^ MOSFET^ JH^SHI *fl^- 

-a-Hl*>7ll M0SFET ^l^yj-^-i: ^-§-^1^ ^ 9X^. 
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1] 

&M1^ M0SFET<^1 ovs^ ©HH e)^i e)^l^ 

H 31*131 ui«l7> #7] «VH^11 7l^r ^^H^l 7fl°lH M«liLtf ?H , #7l H3! 
*1 9Y2$°.3. ^-7) 7flolB7> i^^sj^- ^-g; s^jos. ^ jtyg M0SFET. 

[^T 2 -* 2] 

&M1^ *fl^ M0SFET. 
[$^* 31 

^V^^l ^£ ^ri^l 7}% Sl^li H*ffl*l TflolH a>5|. 

^, B€*l# ^fl^^i -*7l #51*11 7)^; oljL # 7 1 #51*11 7]& 

£*d# $H1 #7l TfloiH ^ ?^fAS o]^o]^i tJHh; 

^71 7flo)H #SJ-*H ^sfl ^-71 TflolH $7} TflolH °<HN # 

71 #51*11 iflofl ^^/^eflol^ S^Hr 3^^2.3. sr>^ ej/fli: 

M0SFET. 

4] 

^1 3 *<M1 &<>H, ^-71 el^l^ H^l^m H^sl-^-i- 7>^1 s). 
Bl^li *im M0SFET. 
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[^T 1 * 5] 

*fl 3 %H] &<>H , -8-71 TflojE AV^nV^ -aV^ #3^, B)&Hg- X^Sj- j: 

£r ^^-y ^HJ-S-S. *Kr sMl^ *im MOSFET. 

6] 

MOSFET. 
[$^* 7] 

3 Sl^L ^7) ^WH^ #71 i&£.*fl 7l^h 0V0.S. 500A °M3.. #°J7> 

5£tt ^8-2.3. f>}^ Si Afl ^ *fl\t MOSFET. 

8] 

^71 eHli H31*l ifl^H 7fl°lH ^Sj-^-* ^*Kr #7)1; 

^•71 711 °1B 33. ^j-71 elxfli H^l* *fl^*Rr 711 °1H H^i#3l- 

^ ^fr^ 71^; TflolE #7] E^^oj ^ 

HH4 #711 3flE^^ ^7l SjXfli B31*l vfl-^* *fl^f TflolH 
a^^fe Tllol^l- ^*Hr ^711; * 

^"71 711 <>1B €^ ^71 «VE*fl 71 ^1 ^^^H iii/E^l°Jt 

^*Rr ^7111- 3E.#«Hr ^-^S ar>^ eMl^ *fl^ MOSFET . 
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[3^* 9] 

8 %H1 B^^]# ^*Rr #711^, 

#-§-^ ^^(RIE)^^-S. «KE*ll 7l^r °H zM *1 ^*Rf #31; 

CDE^^-S #7] m^l^ll- Dl ^ £5-4^1" ^#7fl #E.fe ^Tfll- 

^ ol-f-^lxr xHM MOSFET XflS^ . 

10] 

*H 9 %H1 &<>H, A o v 7l zj-o] £ B^^l^ 1000-1500A &o]3_ q^a, 

A oM CDE^A^^r <#7l B^l* 100-200 A ^ ^zWb £.3. EM 

^ ^ MOSFET *j| S y o V ^. 
11] 

*fl 8 %H1 Sa°1^, TflolB -^s^o.^ ^^s. A>^ f ElEHr ^ 

f^Rr ^J-i: -ij-^J^L ^ MOSFET *l]S«o v ^ . 

12] 

*ll 8 $M>H, #71 TflolB ^-71 eM)^ B 31*11- «llU*>fe 

MOSFET . 
13] 

8 %H1 $Z<H^, a o v 7 ] 3^ B 31*1-1- ^^er}^ #7ll<2}- <#7) 7fl°lB 
3^«Hr #711 ^>°H1, 
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^ *m MOSFET ^2:^ . 

14] 

8 %H| 5a°H, #7] tIHh #^g- ^SRr #7lHH -8-71 711 o]h 
^4" *1*M: <#7] 2]^ H^l *fl-f^r TflolB S^i^ol ^-7) til 

5131 7l# S^^-S^-Ei 500 A °1*}5. El 4^5) 711 ^ IRJ S}^ SMI^ *M 

MOSFET aflalHl . 
15] 

*ll 8 %H1 91°]*), #7l TflolH £^ ^Hl isiloH-i- cf^m 3 if- 

*Rr ^ -^£-5. ^ 51^1^ *m MOSFET ^l2:«o V ^. 
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